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(57)AbstraGt: 

PROBLEM TO BE SOLVED: To reduce an irregularity in position accuracy 
of end parts of a surface treatment layer and an irregularity in liquid drop 
discharge characteristic by forming an insulating layer to a face of a 
nozzle form member at the side of a liquid channel of a conductor base 
and to an inner wall face of a nozzle hole of the nozzle form member and, 
forming the surface treatment layer to a surface of the conductor base. 
SOLUTION: The Inkjet head has an electrode substrate 3 set to the 
lower side of a diaphragm substrate 1 via a gap member 2. a liquid 
chamber substrate 4 as a liquid channel member set to the upper side of 
the diaphragm substrate 1, and a nozzle plate 5 set above the liquid 
chamber substrate. Discharge chambers 7 to which each of nozzles 6 
connects, a common ink chamber 8 for supplying ink to each discharge 
chamber 7, a fluid resistance part 9 connecting both chambers 7 and 8, 
and the like are formed in the ink jet head. An individual electrode 15 
opposite to a diaphragm 1 1 is buried in the electrode substrate 3. In this 
case, an insulating layer 21 is formed to a face of the nozzle plate 5 at the 
side of a liquid chamber of a conductor base 20, and a water-repellent 
layer 22 as a surface treatment layer is formed to a surface of the 
conductor base 20, whereby an irregularity in liquid drop discharge 
characteristic is restricted. 
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* NOTICES * 

tJapan Patent Office is not responsible for any 
dazaages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a nozzle — the ink-jet head equipped with the nozzle formation member in which the surface treatment layer 
was formed on the base-material front face in which the hole was formed — setting — the aforementioned nozzle 
formation member — the field by the side of the liquid flow channel of a conductor base material, and a nozzle — a hole 
~ the ink-jet head characterized by having an insulating layer in an internal surface and forming the surface treatment 
layer in the aforementioned conductor base-material front face 

[Claim 2] a nozzle — nozzle formation in which the surface treatment layer was formed on the base-material front face 
in which the hole was formed — the manufacture method of a member — setting — the aforementioned nozzle — the 
field by the side of the liquid flow channel of the conductor base material which carried out opening of the hole, and a 
nozzle ~ a hole — the nozzle formation characterized by forming an insulating layer in an intemal surface and forming 
a water-repellent surface treatment layer in the exposed surface of the aforementioned conductor base material by the 
electric-field galvanizing method after that — the manufacture method of a member 

[Claim 3] a nozzle — nozzle formation in which the surface treatment layer was formed on the base-material front face 
in which the hole was formed — the manufacture method of a member — setting ~ the aforementioned nozzle — the 
field by the side of the liquid flow channel of the conductor base material which ceirried out opening of the hole — 
covering — a nozzle — a hole — the nozzle formation characterized by to form an insulating layer and subsequently to 
form a water-repellent surface treatment layer in the exposed surface of the aforementioned conductor base material by 
the electric-field galvanizing method so that inside may be embedded — the manufacture method of a member 
[Claim 4] In the manufacture method of a member a nozzle — nozzle formation in which the surface treatment layer 
was formed on the base-material front face in which the hole was formed ~ An insulating layer is formed in an intemal 
surface, a conductive base top — a nozzle ~ the field by the side of the liquid flow channel of this conductor base 
material after forming the conductor base material which has a hole, and a nozzle — a hole — subsequently the nozzle 
formation characterized by forming a water-repellent surface treatment layer in the exposed surface of the 
aforementioned conductor base material by the electric-field galvanizing method after exfoliating the aforementioned 
conductor base material from the aforementioned beise — the manufacture method of a member 
[Claim 5] In the manufacture method of a member a nozzle — nozzle formation in which the surface treatment layer 
was formed on the base-material front face in which the hole was formed — An insulating layer is formed so that the 
wall section may be embedded, a conductive base top — a nozzle — the field by the side of the liquid flow channel of 
this conductor base material after forming the conductor base material which has a hole — covering — a nozzle — a hole 
— subsequently the nozzle formation characterized by forming a water-repellent surface treatment layer in the exposed 
surface of the aforementioned conductor base material by the electric-field galvanizing method after exfoliating the 
aforementioned conductor base material from the aforementioned base ~ the manufacture method of a member 
[Claim 6] nozzle formation according to claim 2 or 4 — the nozzle formation characterized by forming the 
aforementioned insulating layer by thermal oxidation, CVD, the spatter, or the anode oxidation method in the 
manufacture method of a member ~ the manufacture method of a member 

[Claim 7] nozzle formation according to claim 3 or 5 — the nozzle formation characterized by forming the 
aforementioned insulating layer by the spin coat method, the roll coat method, the spray coating method, or the dipping 
method in the manufacture method of a member — the manufacture method of a member 
[Claim 8] The manufacture method of the ink-jet head characterized by joining the nozzle formation member 
manufactured by the manufacture method of a publication to the aforementioned claim 2 or either of 7 in the 
manufacture method of the ink-jet head which joined the nozzle formation member and the liquid flow channel 
member of a liquid flow channel which forms a septum at least to the account liquid flow channel member of back to 
front which removed the aforementioned insulating layer. 
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[Claim 9] The manufacture method of the ink-jet head characterized by joining the nozzle formation member 
manufactured by the manufacture method of a publication to either of the aforementioned claims 2, 4, and 6 to the 
aforementioned liquid flow channel member in the manufacture method of the ink-jet head which joined the nozzle 
formation member and the liquid flow channel member of a liquid flow channel which forms a septum at least, with 
the aforementioned insulating layer left. 

[Claim 10] a nozzle ~ the nozzle formation member in which the surface treatment layer was formed on the base- 
material front face in which the hole was formed — setting — the field by the side of the liquid flow channel of a 
conductor base material, and a nozzle ~ a hole ~ the nozzle formation characterized by having an insulating layer in an 
internal surface and forming the surface treatment layer in the aforementioned conductor base-material front face ~ a 
member 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention — an ink-jet head, its manufacture method, and nozzle 

formation ~ it is related with a member and its manufacture method 

[0002] 

[Description of the Prior Art] In the ink-jet recording device generally used as image formation equipments, such as a 
printer, facsimile, and a reproducing unit The liquid flow channel which two or more nozzles which carry out the 
regurgitation of the ink drop, and each nozzle open for free passage (it is called a pressurized room, a regurgitation 
room, a pressurization liquid room, a pressure room, an ink room, a liquid room, etc.) Electric machine sensing 
elements, such as a piezoelectric device which generates the energy for pressurizing the liquid flow channel formation 
member to form and the ink in each liquid flow channel, and making an ink drop breathe out from a nozzle, Or the ink- 
jet head equipped with the energy generation means (actuator element) which consists of electrostatic-force generating 
meanses, such as electric thermal-conversion elements, such as a heater, or an electrode, etc. is carried. An ink drop is 
made to breathe out from a nozzle necessary by driving the actuator element of this head according to image 
information, and a picture is recorded. 

[0003] in order that the ink-jet head of such an ink-jet recording device may record by carrying out regurgitation flight 
of the drop-ized ink from a nozzle by driving an energy generation means — a nozzle — while the configuration of a 
hole and precision affect the injection property of an ink drop — a nozzle — the nozzle which forms the hole — a hole — 
the surface characteristic of a formation member (base material) affects the injection property of an ink drop for 
example, a nozzle ~ a hole ~ formation — a member — a surface (ink regurgitation side) nozzle — a hole — when ink 
adheres to a periphery and uneven ink **** arises, the injection direction of an ink drop is bent, dispersion arises in the 
size of an ink drop, or there is un-arranging ~ the flight speed of an ink drop becomes unstable — 
[0004] then, the nozzle from the former ~ a hole — formation — the method of preventing uneven ink **** occurring 
by preparing the surface treatment layer (film) which has water repellence (** ink nature) on the surface of a member 
is learned For example, there are the method (refer to JP,56-89569,A) of carrying out surface treatment by the method 
(refenring to JP,55-65564,A and JP,9-76512,A) of applying water repellents, such as a silicon system water repellent 
and a fluorine system water repellent, FURORO alkoxysilane, etc., a method (refer to JP,64-87359,A) of forming the 
plasma polymerization object of a fluorine system compound or a silane system compound, the method (refer to JP,7- 
125220,A, JP,7-52382,A, and JP,8-244235,A) of forming a water-repellent film by fluorine system macromolecule 
eutectoid plating, etc. 

[0005] Among these, the surface treatment method of an ink-jet recording head given in JP,8-244233,A packs the 
solid-state which can dissolve into a delivery, prepares a conductive layer in the periphery section of a delivery at least, 
dissolves the aforementioned solid-state layer and prepares the electric-field deposit which consists of compound 
eutectoid plating which distributed the fluorine system macromolecule afl:er that. 

[0006] Moreover, the manufacture method of a nozzle plate given in JP,7-125220,A makes the rear face of a nozzle 
plate carry out the pressure welding of the photopolymer film, after making this part enter in a nozzle and stiffening 
this by irradiation of ultraviolet rays subsequently, controlling viscosity by temperature, it gives **** plating to the 
front face of a nozzle plate, and it regulates it wifli the photopolymer film which stiffened the amount into which the 
part enters into a nozzle. 

[0007] Fxirthermore, the manufacture method of an ink-jet recording head given in JP,7-52382,A At a plus side in the 
plating liquid which the Teflon particle was mixed, added the cation system surfactant, and was fiiUy distributed by the 
homogenizer in the nickel sulfate and the sulfamic acid A nickel electrode, A minus side arranges that by which the 
golden conductive film is formed in the nozzle end face of the recording head which consists of a poly ape phon, with 
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compound plating, forms the compound plating film of a Teflon particle and nickel in the front face of a conductive 
film, and makes this a hydrophobic layer. 

10008] thus, the conventional nozzle formation ~ if it is in some which form a hydrophobic layer by compound 
eutectoid plating which contains a fluororesin among the surface treatment methods of a member — a nozzle — 
methods, such as packing the solid-state layer which can dissolve in a hole, or packing a photosensitive resin, — a 
nozzle ~ a hole — the method of galvanizing after putting a certain material in the interior is used Furthermore, the way 

********* *ij^g regurgitation side side of a nozzle plate after specifying or putting in the light exposure to a 
photosensitive resin and the amount of development, or the pressure which carries out a pressure welding prescribes 
the solid-state layer which can dissolve as a method of controlling a hydrophobic layer edge, the solid-state layer which 
can dissolve [ this ] a photosensitive resin, or a photosensitive resin prescribes the position of a hydrophobic layer edge 
in detail is taken. 
[0009] 

[Problem(s) to be Solved by the Invention] however, a method which was mentioned above — many nozzles ~ a hole — 
being uniform ("— " meaning uniformly that the position precision between a nozzle fi-ont face and a hydrophobic layer 
edge is good) — it is difficult to pack the solid-state layer which can dissolve, and a photopolymer the solid-state layer 
which can dissolve, or the nozzle of a photopolymer — if how to a hole to get it blocked becomes uneven, the meniscus 
position of ink liquid also becomes uneven, the discharge direction of an ink drop will be bent, dispersion will arise in 
the size of an ink drop, or the regurgitation speed of an ink drop will become unstable Moreover, when forming a metal 
membrane on a macromolecule resin, the endurance (adhesion of a macromolecule resin and a metal) in firiction at the 
time of wiping is not enough. 

[0010] this invention is made in view of the above-mentioned point — having — dispersion in the edge position 
precision of a surface treatment layer — few — an ink-jet head with little dispersion in a drop regurgitation property, its 
manufacture method, and nozzle formation — it aims at offering a member and its manufacture method 
[0011] 

[Means for Solving the Problem] the ink-jet head which starts this invention in order to solve the above-mentioned 
technical problem — a nozzle formation member — the field by the side of the liquid flow channel of a conductor base 
material, and a nozzle — a hole ~ it has an insulating layer in an internal surface, and considers as the composition in 
which the surface treatment layer is formed in the conductor base-material front face 

[0012] the nozzle formation concerning this invention — the manufacture method of a member ~ a nozzle — the field 
by ttie side of the liquid flow channel of the conductor base material which carried out opening of the hole, and a 
nozzle — a hole — it considers as the composition which forms an insulating layer in an internal surface and forms a 
water-repellent surface treatment layer in the exposed surface of the aforementioned conductor base material by the 
electric-field galvanizing method after that In this case, as for an insulating layer, it is desirable to form by thermal 
oxidation, CVD, the spatter, or the anode oxidation method. 

[0013] moreover, the nozzle formation concerning this invention — the manufacture method of a member — a nozzle — 
the field by the side of the liquid flow channel of the conductor base material which carried out opening of the hole — 
covering — a nozzle — a hole — an insulating layer is formed and, subsequently it considers as the composition which 
forms a water-repellent surface treatment layer in the exposed surface of the aforementioned conductor base material 
by the electric-field galvanizing method so that inside may be embedded 

[0014] fiirthermore, the nozzle formation concerning this invention ~ the manufacture method of a member — a 
conductive base top — a nozzle ~ the field by the side of the liquid flow channel of this conductor base material after 
forming the conductor base material which has a hole, and a nozzle ~ a hole — an insulating layer is formed in an 
internal surface, and subsequently, after exfoliating a conductor base material from a base, it considers as the 
composition which forms a water-repellent surface treatment layer in the exposed surface of a conductor base material 
by the electric-field galvanizing method 

[0015] the nozzle formation which relates to this invention fiirther again — the manufacture method of a member ~ a 
conductive base top — a nozzle ~ the field by the side of the liquid flow channel of this conductor base material after 
forming the conductor base material which has a hole — covering — a nozzle — a hole — an insulating layer is formed, 
and after exfoliating a conductor base material from a base, subsequently it considers as the composition which forms a 
water-repellent surface treatment layer in the exposed surface of the aforementioned conductor base material by the 
electric-field galvanizing method, so that the wall section may be 

[0016] each nozzle formation which the manufacture method of the ink-jet head conceming this invention requires for 
the above-mentioned this invention ~ the nozzle formation member manufactured by one manufacture method of the 
manufacture methods of a member is considered as the composition which joins to a liquid flow chemnel member, after 
removing an insulating layer 
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[001 7] moreover, the manufacture method of an ink-jet head ~ the above-mentioned nozzle - a hole — each nozzle 
formation which forms an insulating layer in an internal surface ~ it considers as the composition which joins the 
nozzle formation member manufactured by the manufacture method of a member to a liquid flow channel member, 
with an insulating layer left 

[0018] the nozzle formation member concerning this invention — the field by the side of the liquid flow channel of a 
conductor base material, and a nozzle ~ a hole ~ it has an insulating layer in an internal surface, and considers as the 
composition in which the surface treatment layer is formed in the conductor base-material front face 
[0019] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to an 
accompanying drawing. Typical cross-section explanatory drawing of an ink jet in which drawing 1 applied this 
invention, and drawing 2 are typical cross-section explanatory drawings of the direction which intersects 
perpendicularly with drawing 1 of this head. 

[0020] this ink-jet head — this diaphragm substrate 1 and diaphragm substrate 1 bottom — a gap — with the electrode 
substrate 3 prepared through the member 2 It has the nozzle plate 5 which is a member, the liquid flow channel 
prepared in the diaphragm substrate 1 bottom — the nozzle formation prepared on the liquid room substrate 4 which is 
a member, and this liquid room substrate 4 — with two or more nozzles 6 The flow-resistance section 9 which opens 
for free passage the regurgitation room 7 which each nozzle 6 opens for free passage, the common ink room 8 for 
supplying ink to each regurgitation room 7, and each regurgitation room 7 and the common ink room 8 is formed. In 
addition, when not using the liquid room substrate 4 only by the diaphragm substrate 1 , the diaphragm substrate 1 
becomes the liquid flow channel member which joins a conductor base material, 

[0021] The crevice 12 which forms the diaphragm 1 1 which makes the regurgitation room 7 and the pars basilaris ossis 
occipitalis of this regurgitation room 7, the crevice 13 which forms the common ink room 8, the slot 14 which forms 
the flow-resistance section 9 are formed in the diaphragm substrate 1 . This diaphragm substrate 1 forms the pattem 
which constitutes a desired detailed liquid room from **********ing metal substrates, such as an SUS substrate, a 
silicon substrate, etc. 

[0022] the electrode substrate 3 — a gap — the individual electrode 15 which places the predetermined gap formed by 
the member 2, and counters a diaphragm 1 1 is laid imderground, and the actuator section to which the variation rate of 
the diaphragm 1 1 is carried out, and the content volume of the regurgitation room 7 is changed by this individual 
electrode 15 and diaphragm 1 1 is constituted In addition, the protective coat 16 which consists of an oxide film for 
preventing short-circuit with a diaphragm 11 etc. is formed in individual electrode 15 front face. 
[0023] The penetration sections 17 and 18 which form the regurgitation room 7 and the common ink room 8 are 
formed in the liquid room substrate 4. And the nozzle plate 5 which forms a nozzle 6 on this liquid room substrate 4 is 
formed, the nozzle from which this nozzle plate 5 serves as a nozzle 6 — a hole — the liquid room side (field by the side 
of the passage section) of the conductor base material (nozzle a hole formation member) 20 which forms 20a, and a 
nozzle — a hole — the insulating layer 21 which becomes 20a internal surface from an oxide film is formed, and the 
water-repellent film 22 as a surface treatment layer is formed in the front face (regurgitation side) of conductor base- 
material 20 ** 

[0024] these diaphragm substrates 1 and a gap — the member 2, the electrode substrate 3, the liquid room substrate 4, 
and the nozzle plate 5 are joined by direct junction, eutectic bonding, anode plate junction, junction by adhesives, etc. 
[0025] In this ink-jet head, the Coulomb force by the charge is generated by impressing a drive wave to the individual 
electrode 15, and charging between a diaphragm 1 1 and an electrode 15, a diaphragm 1 1 is sagged in an electrode 15 
side, and the capacity of the regurgitation room 7 is expanded. By making the charge between an electrode 15 and a 
diaphragm 1 1 discharge rapidly from this state, a diaphragm 1 1 returns according to the elastic stability, the capacity in 
the regurgitation room 7 contracts it rapidly, and an ink drop is breathed out from a nozzle 6 by the ink pressure 
generated at this time. 

[0026] And a drive wave is again impressed to an electrode 1 5, the variation rate of the diaphragm 1 1 is carried out to 
an electrode 1 5 side, and it holds in the state, negative pressure arises in the regurgitation room 7 by the ink drop 
regurgitation, and ink is supplied in the regurgitation room 7 through the ink supply way (flow-resistance section) 9 
from the common ink room 8, and where the ink meniscus of a nozzle 6 is stabilized to some extent, it shifts to the 
following ink drop regurgitation distance. 

[0027] thus, the nozzle formation member of an ink-jet head — the field by the side of the liquid flow channel of a 
conductor base material, and a nozzle — a hole ~ it has an insulating layer in an internal surface, and a surface 
treatment layer can be altematively formed now in a field without an insvdating layer with a sufficient precision by 
considering as the composition in which the surface treatment layer is formed in the conductor base-material front face, 
the edge of a surface treatment layer can be held down to the fixed range, and the stable ink drop regurgitation property 
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with little dispersion is acquired 

[0028] then, the nozzle formation concerning this invention - the 1st operation gestalt of the manufacture method of 
the nozzle plate 5 which is a member is explained with reference to drawing 3 First, after preparing the conductive 
bases 31, such as SUS304 substrate (1mm in thickness), and carrying out nonwoven fabric polish of the nozzle plate 
forming face of this conductive base 3 1 as shown in this drawing (a) for example, a resist is applied by 1 micrometer in 
thickness by the spin coat method, as a resist - Tokyo — adaptation - make - OFPR-800 (tradename) was used Then, 
the resist pattem 32 of 120 micrometers of diameters of a pattern was formed in exposing and developing this resist by 
the photo lithography method. 

[0029] subsequently, the conductive base 31 which formed the resist pattem 32 as shown in this drawing (b) ~ a 
sulfamic-acid nickel electrocasting bath ~ putting in ~ 50 degrees C of solution temperature, and current density 3 
A/dm2 - plating processing — carrying out ~ the nozzle of nickel thickness of 46 micrometers, and 30 micrometers of 
regurgitation **** (nozzle aperture) — a hole — the nickel plate (conductor base material) 20 which has 20a is formed 
[0030] and it is shown in this drawing (c) — as ~ the liquid room side (field by the side of the passage section) of this 
nickel plate 20, and a nozzle — a hole — the oxide film 21 which is an insulating layer with a thickness of 1 micrometer 
is formed to 20a internal surface The oxide film 21 as an insulating layer can be formed using the oxidizing 
[ thermally ] method, CVD, a spatter, etc., although based not only on an anode oxidation method but on the quality of 
the material of a conductor base material, a nozzle good when not removing an insulating layer like the ink-jet head 
which could form the thickness (thickness) of an insulating layer uniformly and mentioned it above by using the 
method mentioned here ~ a hole can be formed 

[0031] Then, as shown in this drawing (d), the nickel plate 20 is exfoliated fi-om the conductive base 31, and the resist 
pattem 32 for nozzle formation adhering to the nickel plate 20 is removed using resist ablation liquid. 
[0032] Next, as shown in this drawing (e), the nickel plate 20 is connected to a minus lateral electrode, and the water- 
repellent (** ink nature) coat 35 is formed using electric-field plating (for example, meta-chlorofluocarbon made fi-om 
the Kamimura industry : tradename) which distributed the fluororesin particle. The thickness of this water-repellent 
sex-skin film 35 has desirable 2 micrometers or more, when the endurance of wiping is taken into consideration. Then, 
350-degree-C heat treatment of -1 hour was performed, water repellence was generated, and it considered as the 
hydrophobic layer 22. 

[0033] the nozzle of the nickel plate 20 which is a conductor base material by this ~ a hole — the nozzle plate 5 formed 
with a sufficient precision was obtained [ position / of thickness and an edge ] in the hydrophobic layer 22 around 20a 
[0034] this nozzle plate 5 — a liquid flow channel ~ the ink-jet head mentioned above by joining to the liquid room 
substrate 4 which is a member is obtained in addition — since an insulating layer (oxide film 21) is not removed ~ the 
nozzle of the conductor base material 20 ~ a hole — the insulating layer thickness of 20a intemal surface — taking into 
consideration - a nozzle — a hole — the path of the resist pattem 32 for formation is formed greatly 
[0035] thus, the insulating layer formed in the conductor base material — a nozzle ~ a hole — the nozzle formation 
member which was excellent in reliability over a long period of time can be obtained by it not being necessary to 
remove an insulating layer for example, when formed in the interior conformal one, and using an oxide film as an 
insulating layer 

[0036] Moreover, the insulating layer (this example oxide film 21) formed in the conductor base-material 20 rear-face 
(******) side of a nozzle plate 5 is also removable, and since the nozzle plate 5 as shown in this drawing (f) in this 
case is obtained, an ink-jet head can be obtained by joining the nozzle plate 5 shown in this drawing (f) of this to a 
liquid flow channel member (liquid room substrate 4). 

[0037] thus, a nozzle - the field by the side of the liquid flow channel of the conductor base material which carried out 
opening of the hole, and a nozzle — a hole — by forming an insulating layer in an intemal surface and forming a water- 
repellent surface treatment layer in the exposed surface of a conductor base material by the electric-field galvanizing 
method after that Since a water-repellent surface treatment layer can be alternatively formed in a portion without an 
insulating layer with a sufficient precision TTie position of the edge of a surface treatment layer can be held down to the 
fixed range, and it becomes possible to obtain the ink-jet head whose drop regurgitation properties, such as a drop 
discharge direction, drop regurgitation volume, and drop regurgitation speed, improved. 

[0038] in this case, the state where the conductor base material was formed to the conductive base — the field by the 
side of a liquid flow channel, and a nozzle — a hole, by forming an insulating layer in an intemal surface, since the 
regurgitation side of a conductor base material can form an insulating layer in the state where it has stuck to the 
conductive base, the surface treatment layer which has water repellence with a more sufficient precision can be formed 
[0039] next, the nozzle formation concerning this invention — the 2nd operation gestalt of the manufacture method of 
the nozzle plate 5 which is a member is explained with reference to drawing 4 First, as shown in this drawing (a), after 
preparing the conductive bases 31, such as SUS304 substrate (Inmi in thickness), for example, carrying out nonwoven 
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fabric polish of the nozzle plate forming face of this conductive base 31 like the above-mentioned 1st operation gestalt, 
a resist is applied by application by the spin coat method at 1 micrometer in thickness, as a resist — Tokyo — adaptation 

— make ~ OFPR-800 (tradename) was used Then, the resist pattern 32 of 120 micrometers of diameters of a pattern 
was formed in exposing and developing this resist by the photo lithography method. 

[0040] subsequently, the conductive b£ise 3 1 which formed the resist pattern 32 as shown in this drawing (b) — a 
sulfamic-acid nickel electrocasting bath — putting in — 50 degrees C of solution temperature, and current density 3 
A/dm2 — plating processing — carrying out ~ the nozzle of nickel thickness of 46 micrometers, and 30 micrometers of 
regurgitation **** (nozzle aperture) ~ a hole ~ the nickel plate (conductor base material) 20 which has 20a is formed 
[0041] and the polyimide which has solubility-proof to resist ablation liquid as shown in this drawing (c) — a spray 
coating method ~ the liquid room side (field by the side of the passage section) of the nickel plate 20 — covering ~ and 
a nozzle — a hole — the organic film 36 which is an insulating layer is formed by applying it, as 20a is embedded Here, 
although the insulating layer is formed with the spray coating method, it cannot restrict to this and an insulating layer 
can also be formed using the spin coat method, the roll coat method, the laminating method, etc. 
[0042] Then, as shown in this drawing (d), the nickel plate 20 is exfoliated fi-om the conductive base 31, and the resist 
pattem 32 for nozzle formation adhering to the nickel plate 20 is removed using resist ablation liquid. 
[0043] Next, as shown in this drawing (e), the nickel plate 20 is connected to a minus lateral electrode, and the water- 
repellent (** ink nature) coat 37 is formed using electric-field plating (for example, meta-chlorofluocarbon made fi*om 
the Kamimura industry : tradename) which distributed the fluororesin particle. The thickness of this water-repellent 
sex-skin film 37 has desirable 2 micrometers or more, when the endurance of wiping is taken into consideration. Then, 
350-degree-C heat treatment of -1 hour was performed, water repellence was generated, and it considered as the 
hydrophobic layer 22. 

[0044] then, conductor base-material 20 rear face (*****♦) of a nozzle plate 5 and a nozzle ~ a hole ~ the insulating 
layer (this example organic film 36) formed in 20a is removed 

[0045] the nozzle of the nickel plate 20 which is a conductor base material by this — a hole ~ the nozzle plate 5 formed 
with a sufficient precision was obtained [ position / of thickness and an edge ] in the hydrophobic layer 22 around 20a 
An ink-jet head can be obtained by joining this nozzle plate 5 to a liquid flow channel member (liquid room substrate 
4). 

[0046] An insulating layer is formed so that inside may be embedded, thus, a nozzle — the field by the side of the liquid 
flow channel of the conductor base material which carried out opening of the hole — covering — a nozzle ~ a hole — 
subsequently By forming a water-repellent sxuface treatment layer in the exposed surface of a conductor base material 
by the electric-field galvanizing mefliod Since a water-repellent surface treatment layer can be alternatively formed in a 
portion without an insulating layer with a sufficient precision The position of the edge of a surface treatment layer can 
be held down to the fixed range, and it becomes possible to obtain the ink-jet head whose drop regurgitation properties, 
such as a drop discharge direction, drop regurgitation volume, and drop regurgitation speed, improved. 
[0047] in this case, the state where the conductor base material was formed to the conductive base — the field by the 
side of a liquid flow channel — covering — a nozzle — a hole ~ since an insulating layer can be formed in the state 
where the regurgitation side of a conductor base material has stuck to the conductive base by forming an insulating 
layer so that inside may be embedded, the surface treatment layer which has water repellence with a more sufficient 
precision can be formed 

[0048] in addition, the nozzle according [ making it the nozzle hole opening formed in the conductor base material and 
its near become lower than a hydrophobic layer fi-ont face, as mentioned above, and ] to a paper jam or wiping — a hole 

— ablation of the hydrophobic layer of a periphery can be reduced and reliability can be secured over a long period of 
time 

[0049] Moreover, although the example whose nozzle formation member concerning this invention is the nozzle plate 

of an ink-jet head explained with the above-mentioned operation gestalt, it does not restrict to this. 

[0050] 

[Effect of the Invention] according to the ink-jet head which starts this invention as explained above ~ a nozzle 
formation member ~ the field by the side of the liquid flow channel of a conductor base material, and a nozzle — a hole 

— since it considered as the composition which has an insulating layer in an internal surface and by which the surface 
treatment layer is formed in the conductor base-material fi"ont face, there is little dispersion in the position precision of 
a surface treatment layer, dispersion in a drop regurgitation property can decrease, and improvemoit in an ink drop 
regurgitation property can be aimed at, and reliability can be improved by 

[0051] the nozzle formation conceming this invention — according to the manufacture method of a member — a nozzle 

— the field by the side of the liquid flow channel of the conductor base material which carried out opening of the hole, 
and a nozzle — a hole — since an insulating layer is formed in an intemal surface and a water-repellent surface 
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treatment layer is formed in the exposed surface of a conductor base material by the electric-field galvanizing method 
after that, there is little dispersion in the position precision of a surface treatment layer, and dispersion in a drop 
regurgitation property decreases In this case, a uniform insulating layer can be obtained by forming an insulating layer 
by thermal oxidation, CVD, the spatter, or the anode oxidation method. 

[0052] moreover, the nozzle formation concerning this invention — according to the manufacture method of a member 
~ a nozzle ~ the field by the side of the liquid flow channel of the conductor base material which carried out opening 
of the hole ~ covering — a nozzle — a hole — since an insulating layer is formed and a water-repellent surface treatment 
layer is subsequently formed in the exposed surface of the aforementioned conductor base material by the electric-field 
galvanizing method so that inside may be embedded, there is little dispersion in the position precision of a surface 
treatment layer, and dispersion in a drop regurgitation property decreases in this case, the thing for which an insulating 
layer is formed by the spin coat method, the roll coat method, the spray coating method, the dipping method, etc. — 
easy — the field by the side of a liquid flow channel — covering — a nozzle — a hole ~ an insulating layer can be 
formed so that inside may be embedded 

[0053] fiirthermore, the nozzle formation concerning this invention — according to the manufacture method of a 
member — a conductive base — a nozzle — the conductor base material which has a hole — forming membranes — this 
state ~ the field by the side of a liquid flow channel, and a nozzle ~ a hole — since an insulating layer is formed in an 
internal surface, a water-repellent surface treatment layer with a more sufficient precision can be formed, there is still 
less dispersion in the position precision of a surface treatment layer, and dispersion in a drop regurgitation property 
decreases In this case, a uniform insulating layer can be obtained by forming an insulating layer by thermal oxidation, 
CVD, the spatter, or the anode oxidation method. 

[0054] the nozzle formation which relates to this invention further again — according to the manufacturing method 
method of a member — a conductive base — a nozzle — the conductor base material which has a hole — forming 
membranes — this state — the field by the side of a liquid flow channel ~ covering — a nozzle — a hole — since an 
insulating layer is formed so that the wall section may be embedded, a water-repellent surface treatment layer with a 
more sufficient precision can be formed, there is still less dispersion in the position precision of a surface treatment 
layer, and dispersion in a drop regurgitation property in this case, the thing for which an insulating layer is formed with 
the spin coat method, the roll coat method, or a spray coating method ~ the field by the side of a liquid flow channel ~ 
covering — a nozzle — a hole — an insulating layer can be easily formed so that inside may be embedded 
[0055] each nozzle formation which relates to the above-mentioned this invention according to the manufacture 
method of the ink-jet head conceming this invention — since the nozzle formation member manufactured by one 
manufacture method of the manufacture methods of a member was considered as the composition which joins to a 
liquid flow channel member after removing an insulating layer, the ink-jet head excellent in the ink drop injection 
property can be obtained 

[0056] moreover — according to the manufacture method of an ink-jet head — the above-mentioned nozzle — a hole — 
each nozzle formation which forms an insulating layer in an intemal surface ~ since it considered as the composition 
which joins the nozzle formation member manufactured by the manufacture method of a member to a liquid flow 
channel member, with an insulating layer left, it excels in an ink drop injection property, and an ink-jet head reliable 
over a long period of time can be obtained 

[0057] according to the nozzle formation member conceming this invention — the field by the side of the liquid flow 
channel of a conductor base material, and a nozzle ~ a hole ~ since it considered as the composition which has an 
insulating layer in an intemal surface and by which the svirface treatment layer is formed in die conductor base-material 
fi"ont face, there is little dispersion in the position precision of a surface treatment layer, dispersion in a drop 
regurgitation property can decrease, and improvement in a drop regurgitation property can be aimed at, and reliability 
can be improved by tiie insulating layer over a long period of time 
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